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Memory with Single and Dual Mode Access 

Field of the Invention 

5 The invention relates to a memory unit with at least two 

memory areas for storing data, first terminals for accessing 
data within the memory areas, and second terminals for 
accessing data within the memory area. 

10 The invention also relates to a method for providing access 
to a memory unit by receiving access signals and providing 
data from memory areas through first terminals, and 
receiving access signals and providing data from memory 
areas through second terminals. 

15 

The invention also relates to a system for providing memory 
with a first processor in communication with the memory 
unit, and a second processor in a communication with the 
memory unit. 

20 

Finally, the invention relates to a module for providing 
memory to processors, and a mobile communication device 
comprising memory units. 

25 Background of the Invention 

In electrical devices and consumer electronic devices, such 
as hand-held computers, personal computers, mobile 
communication devices, mobile gaming devices, and other 
30 electrical devices, memory is required for proper 

processing. In particular dynamic random access memory 
(DRAM) may be used in these devices. However, different 
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memory technologies may also be implemented within these 
devices . 

According to current needs, different processors within a 
5 device need access to memory. Therefore, dual port memories 
are provided. These dual port memories may provide a main 
central processing unit (CPU) with memory access as well as 
a separated imaging processor. The CPU may have a low 
leakage process and the imaging processor may have a high 
10 leakage process. For power saving reasons, for instance, 
imaging processors may be driven down when not used. 
Therefore, separate memory units would provide good results 
for both imaging processor, and CPU. 

15 However, without dual port technology, signals for imaging 

processors are required to be routed through the main CPU to 
access the memory. This would increase total pin count at 
the main ASIC. Priority for memory access needs to be agreed 
on between imaging processor, and CPU memory access. Access 

20 arbitration may also be required. This may reduce 
computation speed. 

Summary of the Invention 

25 To overcome these problems, embodiments provide a memory 

unit with at least two memory areas for storing data, first 
terminals for accessing data within the memory areas, and 
second terminals for accessing data within the memory areas, 
characterised by at least two access control means for 

30 providing selectively sole addressing and accessing data 

through one of the terminals, or individual addressing, and 
accessing data through each of the terminals, respectively. 
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By providing access control means which allow accessing the 
memory in two modes, one of which is a single mode and 
allows sole addressing, and accessing data through one of 
5 the terminals, and the other of which is a dual mode, which 
allows individually addressing, and accessing data through 
each of the terminals, respectively, allows keeping the 
number of different memory technologies within devices as 
low as possible. The inventive memory unit provides both 

10 dual port technology and high performance within one unit. 
Dual port mode, where individual addressing is possible, 
allows accessing memory through each of the terminals 
individually. In single mode, where sole addressing is 
possible, only one terminal allows read/write access to the 

15 memory. The data bandwidth in single mode may be broader 
than in dual mode, as in dual mode the data bus bandwidth 
has to be shared by at least two terminals, whereas in 
single mode only one terminal may use the whole data bus. 
However, also in single mode, not the whole bus bandwidth 

20 needs to be used. This might be required to support older 
memory architecture. 

Also, certain devices might require dual mode, whereas other 
devices require high performance single mode, both of which 
25 may be provided by the inventive memory unit. The prize for 
providing memory may thus be reduced, as only one memory 
device is required . 

Accessing the memory in dual mode allows different 
30 processors accessing memory independently from each other. 
Therefore, no CPU delay is accounted, as the CPU does not 
have to arbitrate between memory access requests of 
different processes or applications. In single mode, a 
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higher data bus bandwidth may be used, which may allow 
reducing the clock frequency, increasing signal integrity 
issues . 

5 According to embodiments, the first and/or second terminals 
comprise a control port for receiving control signals for 
controlling access to the memory areas from a control bus. 
According to embodiments, the first and/or second terminals 
comprise an address port for receiving addressing signals 
10 for addressing data within the memory areas from an address 
bus. Embodiments provide the first and/or second terminals 
with a data port for reading and/or writing data to and/or 
from the memory areas to/from a data bus. 

15 The data bus width may be 2 N , with N an integer. For 

instance data bus bandwidths of 8, 16, 32, 64, ... bit are 
supported. No particular bus protocol is necessary. The 
inventive memory unit may support signal data rate (SDR) as 
well as double data rate (DDR) protocol, or any other 

20 protocol for control, address and/or data bus. 

According to embodiments, the access control means are state 
machines, which state machines provide access to the data 
areas based on states of signals at the first and second 
25 terminals. The state machines may allow access arbitration 
for accessing memory areas through the first and second 
terminals. To provide caching for accessing data through the 
first and second terminals, each of the access control means 
may comprise memory registers according to embodiments. 

30 

The inventive first and second terminals may be comprised 
within one set of connection pins. These connection pins may 
be provided with signals according to the supported 

Express Mail No. EV 435648613 US 4 



PATENT 

Attorney Docket No. 915-007.087 



protocols. An external address bus may be connected to the 
respective address port of the terminals. An external data 
bus may be connected to the respective data port of the 
terminals and an external control bus may be connected to 
5 the control ports of the terminals. 

According to embodiments, the control means provide in 
single mode access to the memory areas by the control port 
and the address port of one of the terminals and may provide 
10 the data through the data ports of both terminals. In this 
case sole addressing and accessing the data is supported. 
Thereby, the full data bus width may be used through 
addressing and accessing the data through address ports and 
control ports of one of the terminals. 

15 

In dual mode, the control means may provide access to at 
least one memory area by the control ports and the address 
ports of the terminals, respectively, and may provide the 
data through the data ports of the terminals, respectively, 

20 in case of individual addressing, according to embodiments. 
By that each of the terminals may be used independently. 
Addressing and accessing memory of at least one memory area 
may be provided through a first terminal independently from 
accessing and addressing data of at least another memory 

25 area through a second terminal . 

According to embodiments, in dual mode, the control means 
may provide access to at least one memory area by both of 
the control ports of the terminals, and may provide data 
30 through both data ports of the terminals, respectively, in 
case of individual addressing. By that a particular memory 
area may be used for accessing through both of the 
terminals . 
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According to embodiments, at least two memory areas are 
provided. These at least two memory areas may be accessed 
through the first and second terminals, individually, or 
5 through one of the terminals solely. 

Embodiments provide programming the size of the memory areas 
through one of the terminals. By that, the size of the 
memory areas may be programmed to current needs . 

10 

Access arbitration may in be useful, in case of three 
provided memory areas, according to embodiments. 

For individual access during dual mode, embodiments provide 
15 access to two of the three memory areas by the control ports 
and the address ports of the respective terminals, and the 
data of the memory areas through the data ports of the 
respective terminals . 

20 A third memory area may be provided according to 

embodiments, which may be accessed by the control and 
address ports of both of the terminals, respectively, and 
the data may be provided through the data ports of the 
respective terminals . 

25 

As according to embodiments, access to one memory area may 
be allowed by both terminals, embodiment provide prioritised 
access to the memory areas to one of the terminals through 
the access control means . 

30 

The memory areas may be fixed in size or may be defined 
during operation. Embodiments provide access to memory size 
control to at least one of the control ports. In addition, 
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access to dual mode or single mode may be triggered through 
at least one of the control ports. 

Access through one of the terminals may be predefined during 
5 manufacturing of the memory. According to these embodiments 
at one terminal may have optionally access to all memory 
areas. Data may be provided via both data ports, providing a 
wide data bus . 

10 Dual port technology may be useful in embodiments, where one 
of the terminals provides accessing the data by a central 
processing unit, and wherein one of the terminals provides 
accessing the data by a graphics processor. By that each of 
the processors may access memory independently. Memory size, 

15 data bus width, address bus width, control bus width and 

clocking frequency may be adjusted according to the needs of 
the respective processor. 

Therefore, embodiments provide different width and/ or 
20 clocking frequency for the terminals, respectively. Speed 
categories may result due to DRAM yield problems. As not 
100% of all dies will meet requirements for maximum clock 
frequency, two speed categories may be provided. 

25 Another aspect of the invention is a method for providing 
access to an inventive memory unit by receiving access 
signals and providing data from memory areas through first 
terminals, and receiving access signals and providing data 
from memory areas through second terminals, characterised by 

30 selectively receiving access signals solely through one 

terminal and providing data from memory areas through both 
terminals, or receiving access signals and providing data 
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from memory areas through both terminals individually, 
respectively. 

A further aspect of the invention is a system for providing 
5 memory with a first processor in communication with a memory 
unit, and a second processor in communication with the 
memory unit, characterised by at least two access control 
means for providing selectively sole addressing and 
accessing data by one of the processors, or individually 
10 addressing and accessing data by each of the processors, 
respectively. 

An additional aspect of the invention is a module for 
providing memory to processors, comprising connection 
15 terminals providing communication between an electronic 
circuit and an inventive memory unit. 

Eventually, an aspect of the invention is a mobile 
communication device comprising such an inventive memory 
20 unit. 

Brief Description of the Drawings 

Fig. 1 shows schematically a communication device 

25 according to the invention; 

Fig. 2 shows a memory module according to the 



invention; 



30 



Fig. 3 



shows first and second terminals; 



Fig . 4 



shows a memory area; and 
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Fig. 5 shows a flowchart of an inventive method. 

Detailed Description of the Drawings 

5 

Figure 1 shows a mobile communication device 2 . The mobile 
communication device 2 may comprise a display 4, memory 
module 6, graphics processor 8, and central processing unit 
10 . 

10 

Graphics processor 8, and central processing unit 10 may 
communicate with memory module 6 using internal buses 11. 
Internal bus 11 may comprise an address bus 11a, a control 
bus lib, and a data bus 11c. 

15 

Central processing unit 10 may be responsible for 
controlling graphics processor 8 and communication elements 
(not depicted) within mobile communication device 2 . 

20 Graphics processor 8 provides control information for 

display 4 for displaying any graphics. Bus 11 may be divided 
up into two independent buses according to embodiments. The 
width may be 8, 16, 32, or 64 bits. Different bus protocols, 
such as single data rate (SDR) and double data rate (DDR) 

25 may be provided according to embodiments. By providing 

separation of bus 11 into two independent buses, each of the 
components central processing unit 10 and graphics processor 
8 may access memory module 6 independently.' 

30 In case memory module 6 is used in dual mode, the 

independent access of graphics processor 8 and central 
processing unit 10 to memory module 6 avoids delays due to 
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CPU memory arbitration. In single mode, one of the devices 
graphics processor 8, or central processing unit 10 may 
access memory module 6 solely. As double bus width may be 
used, clock frequency may be reduced, thereby reducing 
5 signal integrity issues. 

During dual port mode, each of the buses 11 and the ports 
12, 14, 16 of memory module 6 work individually, using their 
own connection pins at the respective terminals 12a, 14a, 

10 16a, or 12b, 14b, 16b, as will be depicted in the following 
figures. In case of single mode, only one control port 12a, 
and one address port 14a may be used to provide data via 
both data ports 16a, 16b. It may also be possible that in 
single mode the number of ports used on data port 16 may be 

15 reduced to provide compatibility with elder memory 
technology. 

Figure 2 depicts a memory module 6 . Memory module 6 
comprises first terminals 12a, 14a, 16a and second terminals 

20 12b, 14b, 16b. The terminals provide access to control port 
12, address port 14, and data port 16. Internally, state 
machines 2 0 are provided for providing access to memory 
array 18 . Communication within memory module 6 is provided 
by internal bus 22 . Internal bus 22 connects control ports 

25 12, address port 14, and data port 16 with state machines 20 
and memory array* 18. Internal bus 22 may have a bandwidth of 
32 bits in case of single data rate and 64 bits in case of 
double data rate . 

30 If single mode is supported, control port 12a, and address 
port 14a are supported, and data is provided through data 
ports 16a, 16b. Control port 12a, and address port 14a may 
solely access, in read/write mode, memory array 18. State 
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machine 2 0 provides only control port 12a, and address port 
14a may access memory array 18. Control port 12b, and 
address port 14b may in this case, according to embodiments, 
not access memory array 18 . 

5 

In dual mode, state machines 2 0 provide access to memory 
array 18 via both terminals 12a, 14a, 16a, and 12b, 14b, 
16b. Control port 12a, and address port 14a may access one 
area within memory array 18, which data may be provided 
10 through data port 16a. Control port 12b and address port 14b 
may access another area within memory array 18 which data 
may be provided through data port 16b. 

It may be possible, according to embodiments, to define, 
15 which memory area each state machine 20 may access. In case 
of single mode, it is not required to define different 
memory areas within memory array 18, as only one set of 
ports may access memory are 18. 

20 Figure 3 depicts control port 12, address port 14, and data 
port 16. Depicted are control port 12, address port 14, and 
data port 16 divided into two terminals 12a, 14a, 16a, and 
12b, 14b, 16b. These two terminals 12a, 14a, 16a, and 12b, 
14b, 16b may provide access to memory array 18 by two 

25 different processors 8, 10. Each of the port 12, 14, 16 has 
connection pins. The number of connection pins may determine 
the bandwidth of the respective bus. A control bus lib may 
be connected to control port 12, an address bus 11a, may be 
connected to address port 14, and a data bus 11c may be 

30 connected to data port 16. The bandwidth of the respective 
buses may be 8 , 16, 32, 64bit, according to embodiments. 
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Figure 4 depicts a memory array 18, with different memory 
areas 18a, 18b, 18c. Since two individual memory masters may 
access memory array 18, different areas 18a, 18b, 18c need 
to be defined. The size of the areas 18a, 18b, 18c may be 
5 defined through control ports 12 . Access arbitration for 
dual port access may be carried out within state machines 
20, such that memory array 18 is divided into the three 
areas 18a, 18b, 18c. The start and endpoints of each of the 
areas 18a, 18b, 18c may be programmable through control port 

10 12a. Memory array 18a may only be accessed in read/write 

mode through terminal 12a, 14a, 16a. Memory array 18b may be 
accessible in read/write mode through the terminal 12b, 14b, 
16b. Memory area 18c may be accessed through both of the 
terminals 12a, 14a, 16a, 12b, 14b, 16b. Therefore, it may be 

15 agreed on that terminal 12a, 14a, 16a may only have write 

access and terminal 12b, 14b 16b may only have read access. 
Also, priority may be agreed on, such that terminal 12a, 
14a, 16a has priority. 

20 Figure 5 depicts a flowchart of embodiments of the 

invention. First it is checked, whether single mode or dual 
mode is supported (24) . In single mode, access to memory is 
granted through one of the terminals and data is provided 
through a whole data bus (26) . After data has been read, it 

25 may be decided whether single mode or dual mode is 
supported. 

In case dual mode is supported, it is checked, which memory 
area is accessed (28) . In case of access to memory area 
30 where one of the terminals has exclusive rights, access is 
granted. This may be a first memory area for a first 
terminal (30) , and a second memory area for a second 
terminal (32) . 
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In case a memory area has access through both of the 
terminals (34) , it is checked which of the terminals 
requests access. In case the prioritised terminal requests 
5 access, a write access may be granted (38) . In case a non- 
prioritised terminal requests access, access is only 
possible in case no other terminal requests access. The 
terminal may access data in read mode (36) . 

10 By providing the inventive dual mode and single mode 

supporting memory, less memory designs are necessary, as 
more devices may use the inventive memory. The inventive 
memory device may be used for different purposes. 
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